The estimation of linkage disequilibrium between molecular markers within a population 32 is critical when establishing the minimum number of markers required for association 33 studies, genomic selection and for inferring historical events influencing different 34
populations. This work aimed to evaluate the extent and decay of linkage disequilibrium 35 in a coho salmon breeding population using ddRAD genomic markers. 36
Linkage disequilibrium was estimated between a total of 7,505 SNPs found in 62 37 individuals (33 dams and 29 sires) from the breeding population. showed high levels of linkage disequilibrium (> 0.20 at distances lower than 1 Mb). 46 Average r 2 values were lower than 0.1 for all chromosomes at distances greater than 4 47
Mb. Linkage disequilibrium values suggest that whole genome association and selection 48 studies could be performed using about 75,000 SNPs in aquaculture populations 49 (depending on the trait under investigation). From the identified SNPs, an effective 50 population size of 100 was estimated for the population 10 generation ago, and 1,000, for 51 139 generations ago. 52
Based on the extent of r 2 decay, we suggest that at least 75,000 SNPs would be necessary 53
for an association mapping study. Over 100,000 SNPs would be necessary for a high 54 power study, in the current coho salmon population. North American and Asian watersheds (Groot and Margolis, 1991 Total DNA was extracted from the fin clip of 63 individuals. Sequencing library 144 preparation was performed using a ddRAD methodology, and followed the protocol 145 described in Peterson et al., (2012) . Briefly, the extracted and normalized DNA was 146 digested with the restriction enzymes (RE) SbfI and MseI, followed by adapter ligation 147 and PCR amplification with primers complementary to the adapters. After PCR, 148 individual sample libraries were pooled and concentrated. Size selection was performed 149 on the pooled libraries (from 0.75 and 1.5 kb and between 1.8 and 2.5 kb). Sequencing 150 was performed on a HiSeq2500 using 150 bp SE. 151
For the SNP identification step, raw sequences were analyzed with STACKS v. 1.41 152 (Catchen et al., 2011 (Catchen et al., , 2013 . Reads were trimmed to 134 bp using process_radtags. After 153 this quality filter step, the sequences were aligned to the coho salmon reference genome 154 (assembly accession = GCA_002021735.1) using BWA mem (Li and Durbin, 2009 Therefore, inferences based on single or only on few chromosomes might be biased and 278 inferences regarding LD would be best when using genome-wide data. LD information 279 from the population may allow researchers to reduce the number of required SNPs for a 280 genomic analysis by excluding redundant SNPs (Khatkar et al., 2008) . This can be done 281 by identifying tag SNPs, using information from haplotype block structure, as was 282 previously done in Holstein-Friesian cattle (Khatkar et al., 2007) . 283
Average r 2 values estimated in our study were higher than those estimated in a wild 284
Finnish In the oldest generation after 4Ne generations ago, none of the SNPs can be reliably 305 sampled (Corbin et al., 2012) . Therefore, Ne estimations after 4Ne generations ago may 306 be questionable. 307
308
Conclusions 309
In the current study we used a relatively small sample of coho salmon individuals from a 310 breeding population. We showed the feasibility to estimate LD and infer ancestral 311 population size based on the observed LD using data from ddRAD sequencing. We 312 performed an LD analysis with 62 coho salmon genotyped with 7,505 SNPs. Based on 313 the extent of r 2 decay of 0.2, we suggest that at least 75,000 SNPs would be necessary for 314 an association mapping study. Increasing this threshold to 0.3, over 100,000 SNPs would 315 be necessary for a high power study, in the current coho salmon population. 316 
